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(57)[Claim(s)] 
[Claim 1] 

thermoplastic polyurethane (A ), styrenic elastomer (B ), 
olefmic elastomer (C ), polyolefm resin (D ) and itcontained 
higher aliphatic acid bisamide (E ), before inscribed 
thermoplastic polyurethane (A ) 40 - 90 weight%^ styrenic 
elastomer (B )5 - 35 weight%^ olefinic elastomer (C ) 5 - 25 
weight%^ polyolefin resin (D ) 5 - 1 5 weight% and higher 
ahphatic acid bisamide (E ) arecontained at ratio of 0.3 - 4 
weight% (A) - on basis of total weight of(D ), thermoplastic 
polyurethane compositiouo which densely is made feature 

[Claim 2] 

molded articlCo which consists of thermoplastic 
polyurethane composition of Claim 1 

[Claim 3] 
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molded article o of Claim 2 where molded article is film 
[Claim 4] 

molded article o of Claim 2 where molded article is mold 
fonning item 

[Claims] 

film laminate o which possesses thermoplastic polyurethane 
composition of Claim 1 as surface layer 

[Claim 6] 

sheet laminateo which possesses thermoplastic polyurethane 
composition of Claim 1 as surface layer 

description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards film or sheet laminate which possesses 
film^ sheets other molded articles said thermoplastic 
polyurethane composition which consist of thermoplastic 
polyurethane composition^ said thermoplastic polyurethane 
conposition as surface layer. 

In detail, in nonsticking, being superior in antiblocking 
property ^ mold release property, when producing fihn or 
sheets film or sheet laminate etc, it retracts this invention, 
smoothly making useof mold release paper, it is possible 
densely, it rewinds those product which atsame time it retracts 
smoothly without causing blocking, it to bepossible densely. 
Furthermore when mold forming was done making use of 
mold etc itregards film or sheet laminate which possesses 
films sheets mold forming item or other molded articles 
said composition which consists of thermoplastic 
polyurethane con^wsitions said composition which removal 
of molded article from typecan be done smoothly as surface 
layer. 

[0002] 

[Prior Art] 

As for thermoplastic polyurethane, having possessed high 
elasticity, intensity is large,we are superior even in abrasion ' 
resistances chemical resistances oil resistances bending 
resistance or other characteristics, furthermore from fact that 
itcan apply molding and fabrication method of conventional 
thermoplastic resin, we are widely used from untilrecently 
with various field. 

But, tackiness being strong, when from fact that blocking is 
easyto happen, film and sheet is produced with such as 
extrusion molding with alone itretracts being difficult densely, 
vdien it retracts with alone, the rewinding of film and sheet 
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vtech it retracts being difficult, becoming the impossible, you 
caxmot use thermoplastic polyurethane and become is present 
state. 

In addition, introducing thermoplastic polyurethane into mold, 
case it produces molded article, molded article sticking doing 
in mold wall surface with tackiness ,there is a deficiency that 
removal from mold is not done easily. 

Because of this, with grant or other objective of nonsticking 
conversion and the prevention of blockings mold release 
property, method of adding lubricant in (i ) thermoplastic 
polyurethane. Method other polymer of blending to (ii ) 
thermoplastic polyurethane. film manufacture doing film or 
sheet of (iii ) thermoplastic polyurethane on mold release 
paper which laminates mold release paper or polyethylene or 
polypropylene which includes silicone method ofretracting in 
mold release paper and simultaneous, method etc which 
paints mold release in mold inside surface at time of 
(iv )formation is done firom until recently. 

[0003] 

But, with method of above-mentioned (i ) when, combination 
of the lubricant of large amount being necessary prevention of 
blocking effect and in order to reveal mold release effect, 
lubricant bleed out doing in surface of result product,multiple 
unevenness occurring in surface, there is a deficiency that 
smoothness islost. 

In addition, with method of above-mentioned (ii ) which is 
knownso far when, because necessity to blend it is, 
thermoplastic polyurethane intrinsic characteristics is easyto 
be lost polymer of quite large amoimt, furthermore surface 
roughening of the film and sheet or other molded article 
occurring, there is a deficiency that external appearance 
becomes deficiency. 

Furthermore, description above (iii ) and with method of (iv ) 
wiien^preparing mold release paper and mold release 
separately, it forms, beingnecessary densely, because of that 
labor to depend on formation,furthermore because you use 
expensive mold release paper and mold release etc, there is a 
deficiency that cost becomes high. 

[0004] 

[Problems to be Solved by the Invention] 

characteristic where thermoplastic polyurethane originally has 
had objective of this invention and, is superior is impaired, 
not to be densely and have kept thatway, furthermore not 
using lubricant^ expensive mold release paper ^ mold 
release of large amount, sticking and the blocking in effective 
preventing. It is to offer thermoplastic polyurethane 
composition which film^ sheets other molded article^ 
laminate etc of thermoplastic polyurethane which is si^erior 
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in property and external can produce smoothly. 

And, objective of this invention film, sheet, mold forming 
item or other molded article, and possesses the svirface layer 
of thermoplastic polyurethane composition is that offer film 
or sheet vdiich consistof thermoplastic polyurethane 
con^sition ^^ch was inscribed laminate. 

[0005] 

[Means to Solve the Problems] 

In order that above-mentioned objective is achieved, as for 
result these inventors repeating examination, when styrenic 
elastomer, olefinic elastomer and polyolefin resin itblends at 
specific ratio vis-a-vis thermoplastic polyurethane, having 
possessed the thermoplastic polyurethane original 
characteristic which is superior, furthermore thermoplastic 
polyurethane composition \^ch issuperior in nonsticking, 
antiblocking property and mold release property is acquired, 
when film, sheet, mold forming item or other molded 
article, laminate etc is produced making use of this 
thermoplastic polyurethane composition. Not using mold 
release paper and mold release, separation from windup, 
rewinding, mold was donediscovered smoothly and easily, 
can produce product \^4uch issuperior even in property and 
external appearance etc densely. 

Furthermore, vis-a-vis thermoplastic polyurethane 
composition wiiich was inscribed, v/bea furthermoreit adds 
higher aliphatic acid bisamide of certain amount, as lubricant 
nonsticking, antiblocking property, mold release property 
improves moredensely to discover these inventors, this 
invention was completed on basis ofthose knowledge. 

[0006] 

namely, this invention, thermoplastic polyurethane (A ), 
styrenic elastomer (B ), olefinic elastomer (C ), polyolefin 
resin (D ) andcontained higher aliphatic acid bisamide (E ), 
before inscribed thermoplastic polyurethane (A) 40 - 90 
weight%, styrenic elastomer ^ )5 - 35 weight%, olefinic 
elastomer (C ) 5 - 25 weight%, polyolefin resin (D ) 5 - 1 5 
weight% and higher aliphatic acid bisamide (E ) arecontained 
are thermoplastic polyurethane con^sition ^^ch densely is 
made feature at ratio of 0.3- 4 weight% (A ) - on basis of total 
weight of (D ). 

[0007] 

Furthermore, this invention consists of above-mentioned 
thermoplastic polyurethane composition, the film, sheet, 
mold forming item or other molded article, and film or sheet 
laminate \^4iich possesses theabove-mentioned thermoplastic 
polyurethane conqwsition as surface layer are included. 



Page 6 Paterra Instant MT Machine Translation 



JP2986690B2 



1999-12-6 



[0008] 

|;^7t<lJ^:7^^^>i|iJ5£!feJ<^:L^^)r'ffll-^-i.^?flpIm 



[0009] 

^•;h,P»(DxX7^;Hf^fi!tttl§^0:t{S^^-v:i— 
J; y J xxx ;Uv:*-- 

^^h><7)r»asm^lc,i:y|#P>;h,-57KUx;^ 

'j>^. x'^'j^^. T-tf^-r^K. -b/^v^^. 

b<7)xxT^;umj5)ttte^<*a) 1 S*fci*2aj*i 
2-10 <7?Bittfi5V7^-;^(^?ll^l^ 
x^u><fija-;u, :^peu>^*'Ja-;t/. 1,4- 

-l,5-^>^>i>:i--;U. l,6-^4^+J->i;:*-— 
1.9-y:^>v:l--;i..2-^5^;U-l,8-:l-^^>i^:*- 

-/u'^facT) 1 m^fz\t 2 iSKiit^m^i^s 
f5^F■t^r^#^>4^^/■Kgxx■T;^i/:i--;^. m.\z 

>v:l--;i.^i:i:£^if-5::i:A<r-#So 

[0010] 

^fz. 7K'Jx-^;us;t-;ui:Lr {jij^iiTi? 

"Jx^l^>^ijri-;u, Ttf' J^PtVr/^'U^- 
MIC, ±faLfc7K'J*-7K^^-hv;i--;KD<5iJi: 
Lri*, \,A-:y^:y'M-)\^. i,5-^>^>i;:l-- 

l,6-'v^-y->v:l--;U, l,8-:i-^a»>v;l-- 
■f;u*/=l*7hX'y>i:a)J5J5lcJ;y|#P,*tS/K 



[0008] 

thennoplastic polyurethane (A ) wdiich is used with 
thermoplastic polyurethane composition (Below 
"polyurethane composition " with you say simply) of this 
invention is thennoplastic polyurethane wiiich is acquired by 
reaction of polymer dioU organic diisocyanate and chain • 
extender. 

polyester dioK polyether dioU polyester ether dioU 
polycarbonate dioU polyester polycarbonate diol etc is Usted 
as exanple of polymer diol which forms thermoplastic 
poljajrethanejit is possible densely, these using and or it may 
jointly use 2 kinds or more with alone. 



[0009] 

As polyester diol in that case, you can use in each case of 
polyester diol whichis acquired by ring opening 
polymerization of polyester dioU lactone which is acquired 
aliphatic dicarboxylic acid, aromatic dicarboxylic acid orby 
reaction with those ester-forming derivative and low 
molecular weight diol. 

More concretely, for example glutaric acid, adipic acid, 
pimehc acid, suberic acid, azelaic acid, sebacic acid, 
dodecanedioic acid or other carbon number aUphatic 
dicarboxylic acid, teiephthalic acid, isophthalic acid, 
orthophthalio acid or other aromatic dicarboxyhc acid of 6 - 
10 or one, two or more kinds of those ester-forming derivative 
and carbon number condensation polymerization doing one, 
two or more kinds of ahphatic diol (for example 
ethyleneglycol, propylene glycol, 1, 4- butanediol, 

1.5- pentanediol, 3-methyl-l,5-pentanediol, 

1.6- hexanedioU 1,9-nonanediol, 2-methyl-l,8-octanediol 
etc) 2 - 10 as polyester diol wiiich was inscribed, polyester 
diol, which is acquired furthermore polyce^rolactone diol, 
poly valerolactone diol etc are listed. 



[0010] 

In addition, for example polyethylene glycol, polypropylene 
glycol , polytetramethylene ether glycol etc can be used as 
polyether diol. 

Furthermore, as exanqjle of polycarbonate diol which was 
inscribed, polycarbonate diol which is acquired 1 and 4 
-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,8-octanediol 
or other aliphatic diol of one or two kinds and by reaction • 
with diphenyl carbonate, carbon dioxide alkyl or other 
carbonate ester or phosgene can be Usted. 
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[0011] 

Furthennore, forms thermoplastic polyurethane (A ) as for 
polymer diol which was inscribed,number-average moleciilar 
weight 1000 - 6000 being dynamic property^ heat 
resistance^ cold resistance^ elastic recovery etc of 
polyurethane composition to becomesatisfactory, it is 
desirable. 

Here, number-average molecular weight of polymer diol as it 
is called in this specification, conformingto JIS K-1557, is 
number-average molecular weight which it calculated on 
basis of the hydroxyl number \^ch it measured. 

[0012] 

In addition, types of organic diisocyanate which is used for 
productionof thermoplastic polyurethane (A ) especially can 
be restricted, be able to use none of organic diisocyanate 
which is until recently used for production of the conventional 
thermoplastic polyurethane, one, two or more kinds among 
aromatic diisocyanate^ alicychc diisocyanate^ aliphatic 
diisocyanate of molecular weight 50 0 or below is desirably 
used. 

As example of organic diisocyanate, 4 and 4 
&apos;-diphenyhnethane diisocyanate^ toluene 
diisocyanate s p- phenylene diisocyanate^ naphthalene 
diisocyanate^ hydrogenation 4, 4&apos;-di ^xX methane 
diisocyanate^ isophorone diisocyanate etc are listed,it is 
possible densely, even among those 4 and 4 
&apos;-diphenylmethane diisocyanate are desirable. 

[0013] 

In addition, be able to use in each case of chain extender 
which is usedfor production of conventional thermoplastic 
polyurethane from until recently as chain extender whichis 
used for production of thermoplastic polyurethane (A ), types 
especially isnot restricted. 

Even among those, it is desirable, to use one, two or more 
kinds inside aUphatic dioU alicychc diol and aromatic diol as 
chain extender ethyleneglycoU diethylene glycol, 1 and 4 
-butanediol ^ 1 ,5 -pentanedioU 2- methyl- 1 , 3 - propanedioU 
1,6-hexanedioU neopentyl glycoU 1,9-nonanedioU 
cyclohexanedioU cyclohexane dimethanoU 1, 4- bis can 
list(;be -hydroxy ethoxy ) benzene or other diols as 
embodiment 



While inscribing even, it is desirable to use aliphatic diol of 
carbon number 2'-6,as chain extender 1 and 4 -butanediol are 
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more desirable. 
[0014] 

As for thermoplastic polyurethane (A ) which is used with 
polyurethane composition of this inventioii, inorder to become 
polymer diol: chain extender=l :0.2-8.0 v^ch was inscribed, 
it is desirable to be a polyurethane which reacting, acquires 
polymer dioU organic diisocyanate and chain extender at 
sametime [total number of moles of polymer diol and chain 
extender ] : [number of moles of organic diisocyanate ] = 1 : 
0,98 - 1 : to become 1.10 ranges. 

When that kind of thermoplastic polyurethane (A ) is used, 
when it forms extrusion molding or other making use of 
polyurethane composition of this invention, sudden rise of 
melt viscosity is gone, moldabihty produces molded article 
well densely to be possible, furthermore becomessomething 
where heat resistance of molded article wiiich is acquired 
issatisfactory. 

[0015] 

In addition, as for thermoplastic polyurethane (A ), hardness 
(US Ahardness ) 55 - 85 being isdesirable. 

When hardness of thermoplastic polyurethane (A) is under 
55, dynamic property of molded article which is acquired 
from polyurethane composition is likely to decrease, when on 
onehand it exceeds 85, flexibility of molded article which is 
acquired from the polyurethane composition is likely to 
decrease. 

[0016] 

manufacturing method of thermoplastic polyurethane (A ) 

which is used with this invention especially isnot restricted, 
using polymer dioU organic diisocyanate and chain extender 
^\ilich were inscribed,making use of urethane forming 
reaction technology of public knowledge, is possible to 
produce withwhichever of prepolymer method and one-shot 
method. 

Even among those, melt polymerization it does substantially 
under absence of solvent, it is desirable densely, continual 
melt polymerization which uses theespecially multishafl 
screw type extruder is desirable. 

[0017] 

Before this applying you can use in each case of known 
styrenic elastomer and,styrenic elastomer which is. used with 
polyurethane composition of this invention (B ) as. 

partially or conqjletely those which hydrogenated are done 
can use thenon- aromatic nucleus double bond of styrenic 
elastomer and/or which consists of block copolymer of vinyl 
aromatic compound and conjugated diene as exarq)le where 



Page 9 Paterra Instant MT Machine Translation 



JP2986690B2 



1999-12-6 



5-50 SM%r'#WLMOit||^(7) 



*^lt^e-;^^?§lg^b^fela)^^f*LL^#!li:Lr 



2-y^;u-i,3-:f^ivx>(3ij^»;^'v:^u:/), 1,3- 

^>^ii;x>, 2,3-i;-><^;i/-1.3-:^^JvX>. 2-:^ 
:*-^>5^;u-l,3-:3^^ vx>, 2-<7a p -1,3-:?^ v 
x>4"if$^lf 5Zi:*<T?t, i.3-:^^»vx>fcj; 
2->^;U-1.3-:?^'i/x>A<»*Ll.^. 

[0018] 

TU:^^X7Xh-7— (B)li. •?-(D^;Uh7P-b 
— h(MI;190 deg C. 2.16kg ^^S)A< l~15g/^T? 
fey, eiJt(JIS A Jslg)A< 30-80 T?fei.<7)*^ ?| 

[0019] 

mx7Xh^-(C)tLri*> *ffiISiBtlB!t*n<D:l- 

^:7>r>^x^xh7-o)L^■r;h.t*<^!ffl■et, 
i5iJ^IS.x^b>-:^Deu>*fi^t*:d'A 
(EPM);X5^U>-;^p tV>- vx>^tfi^(*:d' 
A(EPDM);7K'J x^L/> liTK'J ^P 

eU><7>®a-b^>Vl/hi EPM fccbUV^fctt 

EPDM <7)|i;a-b^^»h*^b^fi.:fu:7'r>5^x 

.7K'Jx^b><D®a-l2^7V>htX5^ 
b>-PKe-;Uft«^<*i3J:i;/*fcl*x5^U 

A^b'Ei:^x^XI-T-;:f^;ua*A;lg^^A<^R 

7t?'jx^^>r♦fe•5x7X^v-^i:^:^^lf§;I 
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styrenic elastomer (B ) is desirable, desirably. 

molecular structure of block copolymer in that case straight 
chain, branched or is good any structure of radial. 

la addition, as for aforementioned block copolymer vinyl 
aromatic compound unit only content itis desirable with 5-50 
weight% to have possessed structure of the straight chain, 
distribution state of vinyl aromatic compound in in block 
copolymer random, taper, part block, oris good with 
wdiichever of those mixed form 

styrene, - ;al styrene etc wtere -methylstyrene, benzene 
nucleus is substituted with alkyl and/or halogen is listed as 
exanqile where vinyl aromatic conqxiund in styrenic 
elastomer (B ) wliichconsists of block copolymer of vinyl 
aromatic compound and conjugated diene is desirable, it 
ispossible densely, it is desirable to be a especially styrene. 

In addition, 1 and 3 -butadiene, 2- methyl-1, 3- butadiene 
(Another name; isoprene ), 1 and 3 -pentadiene, 2, 3- 
dimethyl-1, 3- butadiene, 2- neopentyl-1, 3- butadiene, 2- 
chloro-1, 3- butadiene etc are hsted asexample of conjugated 
diene, it is possible densely, 1 and 3 -butadiene and/or 2- 
methyl-1, 3- butadiene aredesirable. 

[0018] 

In addition, as for styrenic elastomer (B ) \^4iich is used with 
polyurethane composition of the this invention, melt flow rate 
(MI;190 deg C, 2.16 kg load ) with 1 - 15 g/minute , hardness 
(JIS Ahardness ) 30 - 80 being, isdesirable from point of 
elastic recovery and flexibiUty. 

[0019] 

Before this applying be able to use, for example 
ethylene-propylene copolymer rubber (EPM); 
ethylene-propylene-diene copolymer rubber (EPDM ); the 
hard segment of polyethylene and/or polypropylene and hard 
segment of olefmic elastomer; polyethylene which consists of 
the soft segment of EPM and/or EPDM and elastomer; butyl 
rubber; crosslink point which consists of soft segment of the 
ethylene-viityl acetate copolymer and/or ethylene-ethyl 
aery late copolymer being metal ion connection, elastomer etc 
where soft segment is the polyethylene of noncrystallinity can 
be Usted in each case of known olefinic elastomer the oleflnic 
elastomer which is used with polyurethane composition of 
this invention (C ) as. 



[0020] 
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I*.EPDM.I£l^tt7K'JxTb>fccfe^>V*/cl* 

/-K'j3^peb>o{iia-b^v>h<t EPM ts^w 

EPDM (Z)4);a-t^V:/hA^b^^:^:^■b:7-f 

H-t^V>h<t EPM fc<fel>7*fcl* EPDM (7)$^ 
?ia-tr^7V>h<!:D[a-i2^V>hA<::^b>K}f^^ 

^-Lr . EPDM A>b?t^-5:i-b3^^>^x^xh-7— 
*fcl±EPDM^D:a-b^y>Ki:t- 'SiiELfc:!- 
b:70^X7Xh'7— (z^3l^TI*.EPDM 

i5£-r^vx>ib^ife)tLrttx^'jx>/;u7f:;u 

if© 1 mttzlt 2 fflJJl±A<»*L<ffll^b*i-5o 
[0021] 

U:7-<>^x^7.h"7— (C)l±. •?'<7)>;UK'7P — 
U— h(MI;230 deg C. 10kg ^M)*^ \(h60g/i^V 
fcy. ®Jt(JIS AiiJg)A<50^80 T*fc-5)(7)A<B:? 

[0022] 

Ml::. :^nBM0t^^)^\yMm^vmi^^7^^ 
x5^U>A<cky»*U^o 

:7^>gjBi(D) i±. ^(D-z^i/h^'p — u-h 

(M[;190 deg C. 2.16kg MMW0m-^\5g/i^V& 
[0023] 

(B). ;i-b:7<>Sx7Xh-7-(C)fccfci;;KU:i-i^ 



Even among those, hard segment of EPDM. or polyethylene 
and/or polypropylene and olefinic elastomer which consists of 
soft segment of EPM and/or EPDMare desirable olefmic 
elastomer (C )as. 

hard segment of polyethylene and/or polypropylene and 
before consisting of soft segment of the EPM and/or EPDM, 
with olefinic elastomer which was inscribed, also or it is 
possiblehaving connected with hard segment and soft segment 
with morphological form of the block copolymer to have 
become blend morphological form. 

When hard segment and soft segment are blend 
morphological form, completely it is good withwhichever of 
complete crosslinking type which crosslinking is done due to 
the partially crosshnked^ or peroxide or other crosslinking 
agent which partially crosslinking is done with simple blend 
type s peroxide or other crosslinking agent which the 
segment of both is mixed simply. 

It can use ethyhdene norbomene^ 1, 4- hexadiene^ 
dicyclopentadiene or other one, two or more kinds desirably 
as diene compound which forms EPDM regarding olefinic 
elastomer which and, designates olefinic elastomer or EPDM 
whichconsists of EPDM as soft segment and inscribed. 

[0021] 

In addition, as for olefinic elastomer (C ) which is used with 
polyurethane composition of the this invention, melt flow rate 
(MI;230 deg 10 kg load ) with 10 - 60 g/minute , hardness 
(JIS Ahardness ) 50 - 80 being isdesirable from point of 
antiblocking property^ flexibility. 

[0022] 

Furthermore, it can use low density polyethylene^ high 
density polyethylene ^ polypropylene etc desirably polyolefin 
resin which isused with polyurethane composition of this 
invention (D ) as, high density polyethylene is more 
desirableeven among those. 

As for polyolefin resin (D ) which is used with polyurethane 
composition of this invention, the melt flow rate (MI; 190 deg 

2. 16 kg load ) with 0.02 - 1 5 g/minute , hardness (JIS 
Ahardness ) 40 - 85 being is desirablefrom point of 
antiblocking property^ flexibihty. 

[0023] 

And, with polyurethane composition of this invention, 
thermoplastic polyurethane (A ) 40 - 90 weight%^ styrenic 
elastomer (B ) 5 - 35 weight%^ olefinic elastomer (C ) 5 - 25 
weight% and polyolefin resin (D ) are contained at ratio of 5 
-15 weight% thermoplastic polyurethane (A ), styrenic 
elastomer (B ), olefinic elastonaer (C ) and on basis of total 
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Xh7-(C)$ 5-25 £l%i3«fct;7K'J:tb7-)'> 

msiP)^ 5-15 aM%(DfIJ^r'^^Lrl^^c: 
tf)<'j&^v&^). fa^mi4/-Kg't7u^>(A)^ 

60-90 Sfi%, 7.f^U>|gX7Xh"7— (B)^ 
5-25 :i-b'7-i'>^x^Xh^— (C)$ 

5-15 J:i;7tC<J;l-U7-r><l}Sip)$ 5-10 

[0024] 

147H'j'l7U^>(A)fl)^^MA<40 afi%*Jir- 
Jts3IDJl4^j:t*)^^$^d:<'Efy.-:& 90 »»% 



[0025] 

#^SU, j£Jf^p°pa)^S^i:i*ANP,0mSA<Bii 



b<7)iiM?ii: A^Biiic^cy. 15 aa%^M 

[0026] 

lft^SI147K'J'!7U$i:/(A). 7.5^b>^x^xhT 

-(B), :l-b:7^'l/3&x^Xh-7-(C)fccfcl/7K'J:*- 

^3''r>^^fli(D)<D^ttaMl^*-^-L^r. Mica 



weight of polyolefin resin (D ), being necessary densely, 
thermoplastic polyurethane (A ) 60 - 90 weight%, styrenic 
elastomer (B ) 5 - 25 weight%> olefinic elastomer (C ) it is 
desirable tocontain 5-15 •wBight% and polyolefin resin (D ) 
at ratio of 5 - 10 weight%. 



[0024] 

In polyurethane composition of this invention, when content 
of thermoplastic polyurethane (A ) is imder 40 weight%, 
polyurethane composition stops showing thermoplastic 
polyurethane original characteristics (Especially abrasion 
resistances intensity^ flexibility etc) wdiich issiq>erior, viben 
it exceeds 90 weight% on one hand, tackiness^ blocking 
property revealing in polyurethane composition, film and 
sheet or other windup^ rewindirg etc becomes difficult, 
mold release firom mold etc of molded article becomes 
difficult 

In addition, when content of styrenic elastomer (B ) is under 5 
weight% and whenit exceeds 35 weight%, in each case 
tackiness, blocking property occurring in polyurethane 
composition,fllm and sheet or other windup , rewinding etc 
becomes difficult, mold release fi-om mold etc of the molded 
article becomes difficult, roughness occurs in surface, causes' 
thedecrease etc of dynamic property. 

[0025] 

Furthermore, when content of olefinic elastomer (C ) in in 

polyurethane composition is under 5 weight% tackiness, 
blocking property occurring in pralyurethane composition, 
mold release from mold etcof film and sheet or other 
windup, rewinding, molded article becomes difficult, 
wdien it exceeds 25 weight% on one hand,roughness occurs in 
film or other surface of molded article, flexibility is lost in 
molded article,decrease of property ^Especially intensity ) 
occurs. 

In addition, w4ien content of polyolefin resin (D ) in in 
polyurethane composition is under 5 weight% tackiness, 
blocking property occurring, mold release etc firom mold of 
film and sheet or other windup , rewinding, molded article 
becomes difficult, wdien it exceeds 15 weight% on one hand, 
roughnessoccurs in film or other surface of molded article, 
tensile strength and elongation at break or other (tynamic 
property of molded article decrease.' 

[0026] 

In addition, polyurethane composition of this invention 
furthermore contains higher aliphatic acid bisamide (E )at 
ratio of 0.3 - 4 weight% thermoplastic polyiirethane which 
was inscribed (A ), styrenic elastomer (B ), olefinic elastomer 
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MSiWMt*X75K(E)^ 0.3-4 aft%(D§IJ^T? 

^^Lxm. ^i5BiteMt*x75KcE)^ 1-3 a 

[0027] 

*li»Sii8iJft^t*XT5K(E)iLrii. i^Sia 

14-35 ©fis?n^isyiiiftKt^*st 1-10 ©fliift 

Xf-7'J>^. 77+ 

^tf^^if i>::<t:A<-c#, *fc)iiKgii;75>a) 
mtLXlt. /5^U>i;75>. X5^^>S?75>. 
h'J^^b>v75>. ■fh^y^U>v75>. ^ 
>^^^^>i>75>, '^+-t*-/^U>v75>. 
l,7-i?75>"v:>'5r>. l,8-v75>':i-^5'>. 1,9- 

i>7zyyi->. i.io-v7syx*>^ci*^^if ^ 

±iBLyct&fp;S^fli)lfi^tfliltt]!g|v75><!:0 

JgJSlcJ;y#p>ti-5)^mfli)iS^t*x75Ka)-5*. 

•et,. ->«^Lx>t*X;^T-7'J>Sl75K, x^^> 

ex^T^7'J>K75h\ 

7'J:/K75K, ^+-9-^^b>t*7.X7^7'J>^ 

75h\ x^^>t*7.^>ai>K75h\ T-i-VJ^^ 

u>ex^>^t>^75h\ 'v^-y-y^b^e:^^ 

>^>Sl75KA<if *L<, >^U>eX7.7^7'J 
>K75K*JJ;l//*fcl*x^b>t*XXx7'J> 
K75K*<d:yjif*L<fflL^b;h.§o 

[0028] 

sijs mmMuaaxDmmm i m^tzitimu 
±t:^mA<D^mt:Wjit>ui^m@(Dmx"^ 
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(C ) and on basis of total weight of polyolefin resin (D ), it 
isdesirable to contain higher aliphatic acid bisamide (E ) at 
ratio of 1 > 3 wt%. 

By fact that higher aliphatic acid bisamide (E ) is contained at 
aforementioned ratio^onsticking^ antiblocking property^ 
mold release property of polyurethane composition improves 
more. 

When content of higher aliphatic acid bisamide (E ) exceeds 4 
weight%, antiblocking property and the mold release property 
it becomes satisfactory, but higher aliphatic acid bisamide 
bleed out does in the surface of film^ sheets other molded 
article and surface state deteriorates. 

[0027] 

And, higher aliphatic acid bisamide wiiich is used with 
polyurethane composition of this invention (E ) as, isacquired 
by reaction with saturated higher ahphatic acid of carbon 
number 14^-35 and aliphatic diamine of carbon number I'-IO 
higher aliphatic acid bisamide which is desirable. 

As example of saturated higher aliphatic acid in that case, 
myristic acid^ pentadecanoic acid^ palmitic acid> 
heptadecyl acid and stearic acid^ nonadecanoic acid^ 
arachidic (eicosanoic ) acidv behenic (docosanoic ) acid^ 
Hgnoceric (tetracosanoic ) acid^ tin acid> cerotic acid^ 
heptacosanoic acid^ montan acids mehssic acid etc are 
listed, it is possibledensely, it can list methylene diamine^ 
ethylenediamine> trimethylenediamine^ tetramethylene 
diamine > pentamethylene diamine ^ hexamethylene 
dianune^ 1,7-diamino heptane^ 1,8-diamino octane ^ 
1,9-diamino nonane^ 1,10-diamino decane etc in addition as 
exan^le of the aliphatic diamine. 

methylene bis stearamide^ ethylene bis stearamide^ 
tetramethylene bis Stella phosphoric acid amide ^ 
hexamethylene bis stearamide^ ethylene bis montan acid 
amide > tetramethylene bis montan acid amide ^ 
hexamethylene bis montan acid amide is desirable even 
among higher aliphatic acid bisamide which are acquired by 
thereaction with saturated higher aliphatic acid and aliphatic 
diamine which you inscribed can use the methylene bis 
stearamide and/or ethylene bis stearamide more desirably. 

[0028] 

polyurethane composition of this invention, to other than 
conponent ^^ch was inscribed,may contain one, two or 
more kinds of additive of according to need antioxidants 
ultraviolet absorber s pigments filler ^ antistatic agents 
plasticizer> flame retardant^ antifungal agent or other at 
quantity of therange which does not impair effect of this 
invention. 
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[0029] 

B^o) 7t?g rt? (Dij it 1*4$ 



x^xhT"-(B). :i-u:7>r>^x^xf>^— (C). 

hT-(B). :l-b3^>r>^x^xh-7-(C). tKU:*- 
[0030] 



[0029] 

manufacturing method of polyurethane composition of this 
invention especially cannot be restricted,when producing 
thermoplastic polyurethane and thermoplastic polymer 
con^osition, can'^dopt in eachcase of method which is used 
from until recently. 

for example thermoplastic polyurethane (A ), styrenic 
elastomer (B ), olefmic elastomer (C ), polyolefin resin (D ), 
higher aliphatic acid bisamide (E )and according to need other 
additive it is produced by with batch system or continuous 
system kneadingunder heating preparatory mixing after doing, 
making use of single screw extruder^ twin screw extruder^ 
mixing roller^ Banbury mixer etc at predetermined ratio 
which was inscribed making use of mixer of the vertical type 
or horizontal ^qpe A^iiich, is usually used for mixture of 
polymer. 

Making use of extruder case heating and mixing it doesi after 
melt mixing afterdoing, doing to push out to strand, cutting 
off in suitable length, it ispossible to produce polyurethane 
composition of this invention to pellet or other granule. 

hi addition, after, styrenic elastomer (B ), olefinic elastomer 
(C ), polyolefm resin (D ), the higher ahphatic acid bisamide 
(E ) and adding according to need other additive when 
polymerizing thermoplastic polyurethane (A ), doing to push 
out polyurethane composition v^diich it acquires there to strand 
in addition to aforementioned method, cutting off in suitable 
length, itis possible to produce polyurethane composition of 
this invention with method which itmakes pellet or other 
granule. 

hi addition, without producing pellet of polyurethane 
composition, thermoplastic polyurethane (A),styrenic 
elastomer (B ), olefinic elastomer (C ), polyolefin resin (D ), 
higher ahphatic acid bisamide (E ) and after the dry blend, 
doing according to need other additive beforehand, supplying 
blend to extnision molding machine or other molding 
machine directly, melt mixing doing, doing extrusion • 
molding , etc it ispossible to produce molded article directly 
that way. 

[0030] 

polyurethane composition of this invention with 
thermoplasticily , hot melt moldings hot fabrication being 
possible, with molding method of extnision moldings 
injection moldings blow moldings calender moldings 
casting or other option can produce various molded article 
smoothly. 

Especially, using T-die type extrusion molding machine and 
inflation extrusion molding machine , etc when itproduces 
film and sheet etc from polyurethane composition of this 
invention, because polyurethane composition blocking does 
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[0031] 

ftojiJ jg(ct,iaLTfcy . •0ij^is*igBja)/-H'j 

i^^-^tz\t^y-vik<i>mmmHm\zm^^^ 
M<xt. ^tz^m-otzmm^^mMiizmt 
m-tM^X'^ho 

mm^^±iz:$i^Bn07nt}Oi^ii:^m!iimm 
MLtzmmmt. ^js.&^tjit'(Dmmz:nm 

lz^mth:itii^xth. 

[0032] 

* H 0) J 't7 u ^ > ffl ji£ ^ ffl L ^ r ^i t> ti. -5 

±mLtzmmmt. ^i^mmmm'p^mi&m 



[0033] 
[HSIS^J] 

t>jiTiz:^§^m^mmmtj:iziz^i)M:ti^mzm 



not occur between film and sheet which with nonsticking^ 
antiblocking property^ mold release property , waspushed 
out, extrusion doing that way direcdy without using mold 
release paper etc, it retracts, it to be possible densely, film or 
sheet which it retracts rewinding is possible easily. 

In addition when with injection molding and other mold 
forming molded article isproduced, because polyurethane 
composition of this invention in nonsticking is superior in 
mold release property, in mold inside surface mold release etc 
molded article mold removal is doneeasily even with not 
administering, it to be possible densely. Even if, in 
comparison with mold forming of conventional thermoplastic 
polyurethane amount used of the mold release and number of 
apphcations etc to mold inside surface are decreased even 
with when the mold release is used it is possible densely. 

[0031] 

Furthermore, when polyurethane composition of this 
invention is suitable for also theproduction of laminate of 
substrate which consists of non-woyen fabrics and substrate^ 
other polymer fihn and sheet etc which consists of other cloth, 
polyurethane composition of for oxamplQ this invention on 
cloth and other substrate in film or sheet the melt extrusion 
does laminate produces, surface layer which consists of 
polyurethane composition in nonsticking^ mold release 
property being superior. Because blocking is not caused, that 
kind of film or laminate of sheet is retracted smoothly, it is 
possible densely, it rewinds laminate which in addition is 
retracted easily, it is possibledensely. 

You can use laminate which laminates polyurethane 
conc^sition of this invention on the cloth, effectively to 
synthetic leather or other applicatioa 

[0032] 

Because film^ sheets mold forming item or other molded 
article which is acquired making use of poljoirethane 
composition of this invention and laminate which was 
inscribed being si^erior in the dynamic property which is 
represented with tensile strength and elongation at break 
etc,furthermore having possessed smooth surface, surface 
state are satisfactory ,for menses, for paper diaper and for 
filling. You can use effectively to shoes or other shoe sole 
appHcation or other various apphcation for stretchability film 
application^ general use conveyor belt^ various keyboard 
sheets laminate s various container or other sheet 
application^ exercise shoes ^ ski which is used for one for 
dustproofing etc. 

[0033] 

[Working Example(s)] 

this invention is explained concretely below with Working 
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iHTomvit. [??iprmi47K'j't7ua'>(A), 

bl^^XvXf--?— (B). tlyy>(y^T.=77.b--7 
-(C). 7KU:*-^:7^'>^Bi(D)fcd:U:(E)©^Bi 

[0034] 



^:^[(*t)'5^bi!|r^;75P> U 2175j;®Jg(JIS 
A ®g)75](ig[¥l^^^^M 2000 0)7K'j7f^Tb> 
7v^-hv:l--;U> 4,4' -v7i-;U>^>v-r 

v*>T*-hfcJ:t; i,4-:^^«>i?:i--;u* 

1.0:2.3:1.3 <7)^;Ht-eJSl5$-fr"C^#?);h.fc?»Br 

OPU-2(i§^):7K'J x-T^jU^iaplM14*°'J -17 
a'>((<*)^7Ut!r^75P> U 9185J;®S(JIS 
A®Jg)85](IS¥l£|5^i^M 1000 (D/K'JT'h^P'^ 
L/>x— r;U^7*'Jzi— 4,4' -v3?x-;i/y^> 

v'Cvi/T^^-hfc.fci/ i,4-:^4i>v:l--;u^ 

1.0:2.2:1.2 <D^;UJt-CJSJi5$1i-r^#f>tlfciiRr 
OPU-3(l§^):7K'Jl7.-T-;HS?»5lM147KU';7U 

^J'^-fiA< 2000 (D7K'J*:^p^i?h>v^-^u» 
4,4' -i?7i-;by^>i>-<Vi/T^-.-hfcJ:i; 

l,4-::f$>v:4-— 1:2.5:1.5 (D^^Utt-CSlS 

A as 75)])] 
[0035] ^ 

<X^U>^X77.K7-(B)> 

OSISCBS^): X5^L/>-3f ^ vx>7f O fi^ 

rjSR-SIS5000JsX^L'>#^S 15 S4%» 
MI=2g/10 ^(190 deg Cs 2.16kg l^fS), ®S(JIS 

A ?lJg)38] 

«:i-U7<>^X7Xh-7-(C)> 
OTPO(B§^):EPDM t7\^'):fa\zlyyt^ibU^ 

;S {b^ttijr57Xh-7-7030Nj , MI=40g/10^}> 
(230 deg C. 10kg ^fi). ®g(JIS A SiJt)65] 

(?K'J:i-b:7-f>«tfli(D)> 

OHDPE(SS^): S !g It tK U x^ U> [ = # :E jft 

^b^ttl!!rK§gJt7K'Jx5^u> 7000FJ. 

MI=0.05g/10 »(190 deg C. 2.16kg liS), ®Jt 



Example etc, but the this inventioQ is not limited with that. 

With example below, those which are shown next 
thennoplastic polyurethane (A ), st5Tenic elastomer (B ), 
olefinic elastomer (C ), polyolefin resin (D ) and as (E ) 
higher aliphatic acid bisamide, were used. 



[0034] 

[thermoplastic polyurethane (A )] 

0 PU-1 (Code):polyester thermoplastic polyurethane [Kuraray 
Co. Ltd. CDB 69-053-6750 ) make "KuramironU 2175 
hardness (JIS Ahardness ) 75] (polybutylene adipate dick 4, 
4&apos;-diphenylmetliane diisocyanate of number-average 
molecular weight 2000 and 1 and 4 -butanediol 1.0: 2.3: 
reacting with 1.3 mole ratio, thermoplastic polyurethane 
which it acquires) 

0 PU-2 (Code):polyether type thermoplastic polyurethane 
[Kuraray Co. Ltd. PB 69-053-6750 ) make "Kuramiron U 
9185 " ; hardness (JIS Ahardness ) 85] (polytetramethylene 
ether glycoU 4, 4&apos;-diphenylmethane diisocyanate of 
number-average molecular weight 1000 and 1 and 4 
-butanediol 1.0: 2.2: reacting with 1.2 mole ratio, 
&ermoplastic polyurethane which it acquires) 

0 PU-3 (Code):polyester thermoplastic polyurethane [Way it 
states with below-mentioned Working Exan^)le 5, 
number-average molecular weight polycaprolactone dioU 4, 
4&apos;-diphenylmethane diisocyanate oQOOO and 1 and 4 
-butanediol 1: 2.5: reacting with 1.5 mole ratio, thermoplastic 
polyurethane which it acquires (hardness (JIS Ahardness 
75)])] 

[0035] 

[styrenic elastomer (B )] 

0 SIS (Code) istyrisne -butadiene block copolymer elastomer 
[JSR Corporation (DB 69-056-7144 ) supplied "JSR-SIS5000 

styrene content 15 weight%^ MI=2 g/10 min (190 deg C> 
2. 16 kg load ), hardness (JIS Ahardness ) 38] 



[olefmic elastomer (C )] 

0 TPO (Code):EPDM and partial crosslinking which consists 
of polypropylene olefinic elastomer which is done [Mitsui 
Chemicals Inc. (DB 69-056-7037 ) supphed "Mlastomer 
7030N MI=40 g/10 min (230 deg C. 10 kg load ), hardness 
(JIS Ahardness ) 65] 

[polyolefin resin (D )] 

0 HDPE (Code):high density polyethylene [Mitsui Chemicals 
hic. (DB 69-056-7037 ) supplied "high density polyethylene 
7000F MI=0.05 g/10 min (1 90 deg C. 2. 16 kg load ), 
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(JISA^Jt)] 

OHABA(lllg-i-):X5^U> e^XTT'J >ilT5K 
(B*?ftBitti|r7';U:7a-50Sj,llS^ 140~145 

degC) 

[0036] 
[0037] 

t 5m)^ , 24 B^PBrnMLfc^. ? T? 

[0038] 

[0039] 

<;5l5S5lS»T3tJtfcJ:t;il5S®Bf#S>JSlT<D|| 
LTil^jtLfc:7-l';^Ai&fflt^r,JISK73ll {zm 

[0040] 

«Sffitt^>JaT(Dll^ls^5IJfcJ:^;lti^^5lJlc^^L^ 
nm<r)^m^^mx'mmLx. iH!CiA<^i:Tfc 
^cL^t,a)^x^:LriffiffiL/co 



hardness (JIS Ahardness ) ] 

[higher ahphatic acid bisamide (E )] 

0 HABA (Code):ethylene bis stearamide (NOF Corporation 
PB 69-055-2575 ) si^jplied "Alflow SOS melting point 
140-145 degC) 

[0036] 

In addition, with below-mentioned Working ExJimple and 
Comparative Example, it measured or appraisedwith 
antiblocking property^ tensile strength and elongation at 
break, surface state of film as description below, or. 

[0037] 

[antiblocking property of film ] 

extrusion molding doing from T-die in Working Example and 
Comparative Example below, film (length 5m ) whichit 
retracts in roll, after windvip, 24 hours after leaving, byhand at 
that case of rewinding, following to evaluation standard 
which shows extent of blocking between filin in 
below-mentioned Table 1, you appraised. 

[0038] 

[Table 1] 

Appraisal content of antiblocking property of film 

0: -what blocking does not occur between film which is 
retractedrewinds easily and smoothly it is possible densely. 

* : blocking occurs between film which is retracted, but the 
rewinding is possible by rewinding including power. 

X: blocking between film which is retracted is large, the 
rewinding is impossible including power. 

[0039] 

extrusion molding doing from T-die in Working Exnmp\e and 
Comparative Example below [tensile strength and elongation 
at break ], conformingto JIS K 7 3 1 1 making use of film 
wiiich it produces, it did the tensile test, elongation from 
distance between indicator line before testingdesignated as 
elongation at break, designated stress vt^ien breaking as the 
break strength. 

[0040] 

extrusion molding doing from T-die in Working Exanq>le and 
Comparative Example below [surface state], observing state 
of surface of film which it produces with naked 
eye,iinevenness does not occur and smooth ones 0, is a 
multiple unevenness and youappraised those T^ch are not a 
smooth as X. 
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mmm 1-4 ts^isitmm i^8» 

(1) flft^mt47KU't?b^>(A)(PU-l itzlt 
PU-2). X^b^l^x^Xh-^-CBXSIS), 
O^x^Xh^— (C)gPO). /-KU:*-b37<>^UBi 

(D) (HDPE) fccfcl^aSiflilJSKeXTSK 

(E) (HABA)^TtE(7)a 2 IC7F-r«Siy^T*K5 

L/D=25)C>U>^-SJg;«$&a5 175 deg C. E 
igg|5 190 deg C. itfiSU 200 deg C;^-<;gJt 200 

deg Qizm^Lr^^m^^muz^.'to) t ^^>r 
<fcy;tipp-;u(*s;ajg so deg c)±icff utu 

LT;l^JPL.2.6m/5i^(7)##ISyjiJt. -^(7)# 

/ro(2) ±lH(l)-e^Sbtlfc3'^;^A<DiH;^□*:; 

[0042] 

mmm s tsj;:Uitm\ 9} 

(1) iS¥lS^^^M2000(D7KU:?^b>7v^- 
hv:l--;U(JJiTC*i^ POH tl^5)feJ:t/ 1,4-:/ 
^'^v:!-— ;^(i^ilTC^^^BD<!:l^5)^ 1:1.3(7)^ 
;Hl:T*;l^Lr 30 deg c izliumUz&^^ts 
50 deg CVl]mmmLtzAA'->yj:=-)V^^> 
v-fVvT^— h(JilTC^l^ MDI 
POH:BD:MDI (D^;UJ±A< 1:2.3:1.3 COflJ^IZ^^: 
^^Z>iZLX.mWi7\'-yZfV^yjmzmit^ 2 

mx^')zL-mwtiiWzmmi^izi±3<^. mm 

(PU-3)[® Jg(JIS A ®g)75]^ SiSLfco 
<D;:gJg^240 degCtLfco 



(B)(SIS). :i-b:7^>Sx^xhT-(C)(TP0). 
t*XT5K(E)(HABA)^TfBa)S 2 [C:^'rfiM 

?jj^Ttt$&L. i§mmmuz^. xk^^k^ic 



1999-12-6 

[0041] 

[Working Example 1--4 and Comparative Example 1-8 ] 

(1) thermoplastic polyurethane (A) (PU-1 or PU-2 ), styrenic 
elastomer (B ) (SIS ), olefmic elastomer (C ) (TPO ), 
polyolefin resin (D ) (HDPE )and with weight proportion 
vidiich shows higher ahphatic acid bisamide (E ) (HABA ) in 
below-mentioned Table 2 dry blend after doing, extrusion 
molding machine [Supplying to single screw extruder "GT-25 
" (;ph 25 mm^ L/D=25 ) (cylinder temperature; supply part 
1 75 deg C ^ compression part 1 90 deg C ^ metering part 200 
deg C; die temperature 200 deg C ) of Plastic Engineering 
Institute, make melt mixing afterdoing, from T-die extrusion 
doing on cooling roll (surface temperature 30 deg C it 
cooled^tracted with windup velocity ^ fixed windup tension 
of 2.6 m/min and (Y ou use powder brake ), it produced film 
of thickness \^ch is shown in below-mentioned Table 2. 
When with antiblocking property ^ tensile strength of fibn 
which is acquired with (2)above-mentioned (1) and method 
which inscribed elongation at breaks and surface state it 
measures or appraises, or, as shown in below-mentioned 
Table 2, it was a result. ] 

[0042] 

[Working Example 5 and Comparative Example 9 ] 

polybutylene adipate diol of (1) 1: mixing number-average 
molecular weight 2000 (Below this is called POH ) and 1 and 
4 -butanediol (Below this is called BD ) withl.3 mole ratio, 
with blend and 50 deg C which it heats to 30 deg C the 
heating and melting 4 and 4 &apos;-diphenylmethane • 
diisocyanate (Below this is called MDI ) which are done, 
mole ratio of POHiBD: MDI 1 : 2.3 : 1 .3 You inserted in 
continuous in twin screw type extruder \^ch with metering 
pump tums to codirectional to become ratio, made continual 
melt polymerization reaction do and produced thermoplastic 
polyurethane (PU-3 ) [hardness (JIS Ahardness ) 75]. 

Furthermore \^en at that occasion, internal of 
aforementioned twin screw type extruder you divided into 3 
bandwidth of front part^ intermediate section and the rear 
part, most ten^erature of intermediate section (stacked part ) 
which becomes high temperature wasdesignated as 240 deg 
C. 

In addition, from s\q)ply port which is provided in rear part of 
theaforementioned twin screw type extruder, styrenic * 
elastomer (B ) (SIS ), olefinic elastomer (C ) 
(TPO ),polyolefm resin (D ) (HDPE ) and it supplied with 
weight proportion which shows higher aliphatic acid bisamide 
(E ) (HABA ) in below-mentioned Table 2, melt mixing after 
doing, in the strand in imderwater it produced pellet in 
continuous extrusion^ making use of pelletizer next. 
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(2) ±ia(i)r't#f>;ftfc7K'J "tJU^^lijigt^iicD^ 
ly^'jh^mi^x. ±ti<Dmmm 
ia^tmnmmmmLx.mmm 1-4 tm 

(3) ±iB(2)r*f#c>^xfc:7'r;i/A0it:?O':^i\r> 
^'tts ?i?niiT3iJtfcj:L^ii?i®gf#jg, mis 
izm^^m^±muzi5^xm^^tzitmmL 

tz. 

[0043] 
[^2] 



Using same extruder as extruder which is used with 
theabove-mentioned Working Example l'-4 making use of 
pellet of polyurethane composition vyhich isacquired with (2) 
above-mentioned (1), from T-die extrusion itis on cooling roll 
to similar to Working Example l'-4 after, retracting fihn,it 
produced film of thickness which it shows in 
thebelow-mentioned Table 2. 

When with antiblocking property , tensile strength of fikn 
which is acquired with (3)above-mentioned (2) and method 
which inscribed elongation at breaks and surface state it 
measures or appraises, or, as shown in below-mentioned 
Table 2, it was a result. 

[0043] 

[Table 2] 







A/A^ 




PU 


SIS 






HABA 














mm m 






M 


ft 






^ . ^ 








cm 




OT) 


m) 


im 








{%) 




mmi 


pu-i 75 


10 


10 


5 


L5 




as 


455 


425 


0 


mm 


pu-i 75 


15 


5 


5 


L5 




36 


. 365 


460 


0 


mm 


PM 70 


15 


10 


5 


1.5 


0 


29 


340 


425 


0 




PU-2 75 


10 


10 


5 


1.5 


0 


40 


470 


450 


0 




PU-3 75 


10 


10 


5 


1.5 


0 


39 


450 


440 


0 


mmi 


PU-1 100 








2.0 


X 


35 


450 


475 


0 


mm 


PU-1 80 


20 






1.5 


X 


36 


350 


500 


0 


mm 


PU-1 90 




10 




L5 


A 


40 


270 


425 


X 


mm4 


PU-1 80 






20 


L5 


0 


35 


200 


350 


X 


mms 


PU-1 70 


10 


20 




15 


A 


37 


ISO 


450 


X 


mm 


PO-l 80 


15 




5 


L5 


A 


38 


400 


440 


0 


mm 


PO-1 75 




20 


5 


1.5 


0 


45 


190 


440 


X 


mm 


PO-2 100 








2.0 


X 


39 


450 


480 


d 


mm 


PU-3 70 


10 


20 




1.5 


A 


37 


200 


460 


X 



[0044] 

(A). XTb^^x^XhT— (B). :fLy:7>r>^x 



[0044] 

When from result of above-mentioned Table 2, thermoplastic 
polyurethane (A ), styrenic elastomer (B ), olefinic elastomer 
(C ), polyolefin resin (D ) and polyurethane composition of 
this invention of Working Example 1-5 which is contained at 
above-mentioned specific ratio whichstipulates higher 
aliphatic acid bisamide (E ) with this invention is used, film 
being the nonsticking , there is not a blocking, windup^ 
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)\yA<D&mizmiht^±cxmmm^mt<^ 

[0045] 

-'ji\^f^mtjii:^'i7^tzm^iz\t. ^mm\tx 
ummzm*ixi^^(Dx\ ^muii^o-i^mt^ 
tji<. ^mp^mizmmmm^tj:<x%f&mff^^ 
^m^imBizm)tiitztt<x^. tzt^m, 
m^i^mmt&m^x&'oxtmmmcDmm 
R'^m^M^^imizm-Tzti^x^^o 



(B). :tb>'^>^x^Xh-7-(C). 7KU:*-b7-f 

>^l^flip)fccfcu:^liiBite^exT5K(E)A^*s 



rewinding is done easily and smoothly. Furthermore film 
which is acquired from polyurethane composition is 
superioreven in tensile strength and elongation at break or 
other dynamic property, also surface state is satisfactoiywith 
smooth, understands densely. 

Vis-a-vis that, styrenic elastomer (B ), olefinic elastomer (C ) 
and in case of polyxirethane composition of Comparative 
Example 1—9 which lacks above one or two among polyolefin 
resin (D ), film being tackiness , it causes blocking, rewinding 
being difficult, orbeing impossible (Comparative' Example 
1^-3 . Comparative Example 5^ and Comparative Example 
8—9 ), There is not a tackiness and rewinding is possibiHty 
and (Comparative Example 4 and Comparative Example 7 ), 
unevenness occxirs in surface of film and thing (Comparative 
Example 3—5 > Comparative Exanq)le 7 and Comparative 
Example 9 ) where surface state is deficiency imderstands 
whether tensile strength of film is inferior quite dynamic 
property small considerably. 

[0045] 

[Effects of the Invention] 

Because polyurethane conqjosition of this invention, in 
nonsticking, it is superior in the antiblockings mold release 
property, when producing film and sheets film and sheet 
laminate etc, making use of the mold release paper it retracts, 
it is possible densely, film^ sheets laminate etc wiiich 
isretracted it causes blocking, is not densely, rewinds easily it 
ispossible densely. 

In addition, when mold fo rming etc was done making use of 
polyurethane corrqwsition of this invention,' because in 
nonsticking it is superior in mold release property, there isnot 
a sticking to mold , etc does not administer mold release to 
the mold inside surface and molded article removes from 
mold easily it to be possibledensely. Even if, amount used of 
mold release in comparison with past greatly itdecreases even 
with w^en mold release is used it is possible densely. 

Furthermore, because with polyurethane composition of this 
invention, thermoplastic polyurethane (A), the styrenic 
elastomer (B ), olefinic elastomer (C ), polyolefin resin (D ) 
and higher aliphatic acid bisamide (E ) is mixedmutually 
satisfactorily, dynamic property which phase separation and 
bleed out etcof those component do not occur, are represented 
with tensile strength and the elongation at break beiiig 
satisfactory. Furthermore there is not a unevenness and it can 
acquire molded article where commercial value v^ch 
possesses smooth surface state is high. 
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